The tRNase Z family of proteins: physiological functions, substrate specificity and structural properties.
tRNase Z is the endoribonuclease that generates the mature 3'-end of tRNA molecules by removal of the 3'-trailer elements of precursor tRNAs. This enzyme has been characterized from representatives of all three domains of life (Bacteria, Archaea and Eukarya), as well as from mitochondria and chloroplasts. tRNase Z enzymes come in two forms: short versions (280-360 amino acids in length), present in all three kingdoms, and long versions (750-930 amino acids), present only in eukaryotes. The recently solved crystal structure of the bacterial tRNase Z provides the structural basis for the understanding of central functional elements. The substrate is recognized by an exosite that protrudes from the main protein body and consists of a metallo-beta-lactamase domain. Cleavage of the precursor tRNA occurs at the binuclear zinc site located in the other subunit of the functional homodimer. The first gene of the tRNase Z family was cloned in 2002. Since then a comprehensive set of data has been acquired concerning this new enzyme, including detailed functional studies on purified recombinant enzymes, mutagenesis studies and finally the determination of the crystal structure of three bacterial enzymes. This review summarizes the current knowledge about these exciting enzymes.